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Institutional investors, and the consultants on whom they rely to conduct manager Jason Hsu

searches and monitor investment results, have long regarded tracking error (TE) to a &
capitalization-weighted benchmark as the appropriate risk measure for their
investments. To recall, TE is the standard deviation of the differences between

investment and benchmark returns over the measurement period. A small TE

indicates that the investment strategy has hewed closely to the benchmark. Thus, TE

signals the manager's willingness to express his views against the market consensus.

The information ratio (IR) measures the value added per unit of TE taken by the

manager. A high IR usually means a high signal-to-noise ratio in the manager's

“proprietary information” on securities.

Usually, substantial TE is to be expected in active investing. In fact, an active manager
whose portfolio has an unusually small TE is often accused of “closet indexing”"—a
practice of holding benchmark-like portfolio weights in order to minimize the
probability of large short-term underperformance, which would risk losing business.
On the other hand, a low IR on a meaningful TE usually indicates a lack of actual skill.
Generally, both low TE and low IR suggest that investors are likely to underperform
the corresponding cap-weighted benchmark portfolio net of costs.

Tracking error to the cap-weighted
benchmark can be an unsatisfactory
measure of investment risk.

Smart beta indices, like actively managed strategies, also exhibit tracking errors to the
cap-weighted index. The TE, in the context of smart beta, measures the amount of
other sources of equity premium which have been injected into the portfolio. The TE
for a fundamentals-weighted index is generated entirely from its allocation to low
price stocks. The TE for a low volatility index is driven by the allocation to low beta
stocks.

The IR for smart betas also takes on a very different meaning. Unlike its sense in
active management, IR in the smart beta arena does not give information on the
reliability of the different equity premiums. These sources of premium, such as value
and low beta, are well studied, and there is very little ambiguity about their risk and
return attributes. What the IR of a smart beta strategy informs us about is the amount
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of “equity market” beta contained in the types of stocks that contain the various equity premiums. Low beta stocks clearly contain low
market beta and would produce large TEs. Value, momentum and small- and mid-size stocks do not have betas that are meaningfully
different than unity, on average. The result is that value, momentum, and small size-oriented smart betas tend to have active TEs and
high IRs (in the neighborhood of 0.5 for the U.S. and developed markets), whereas smart betas with a low-beta orientation tend to
have exceptionally large TEs, driven by a portfolio beta of 0.7, and low IRs (in the neighborhood of 0.2).

The traditional interpretation of IR would argue that low volatility smart betas are bad strategies which are likely to underperform on a
net-of-cost basis in the long run. This interpretation would be inappropriate for analyzing and evaluating smart beta performance.
What it fails to account for is that low volatility smart betas are designed to maximize exposure to the Low Volatility premium, which
would result in a high Sharpe ratio portfolio. The low volatility smart beta portfolio has a Sharpe ratio of 0.7, compared to a Sharpe ratio
of 0.4 for the market portfolio. This suggests a superior tradeoff between volatility and beta risk, on one hand, and returns, on the
other. Figure 1displays these relationships.

Figure 1. Information Ratio vs. Sharpe Ratio
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In our view, TE to the cap-weighted benchmark can be an unsatisfactory measure of investment risk, especially when analyzing smart
betas. Nonetheless, it is arguably an excellent metric for a certain kind of non-investment risk. If an organization’s policy dictates that
the performance of the equity core should be measured against the cap-weighted benchmark, then large TEs signal an elevated level of
career risk. For investment officers in this organization, the passive core needs to have a market beta of one. That is, the passive core
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will need to be substantially concentrated in the market risk factor. The other drivers of equity premium would complement the market
factor, but cannot be permitted to overwhelm it; consequently, exposure to the low beta premium is nearly non-existent. Smart beta
indices like a fundamentals-weighted index provide a solution that tilts toward value (with a limited small cap inflection) but register a
beta close to unity. In fact, they are sometimes referred to as beta-one strategies.

For progressive organizations that are more attuned to the equity core's risk-adjusted contribution to the overall investment program,
the smart betas of choice would then reflect a more diversified allocation to the various drivers of equity premium. A promising mix
might include significant exposure to the low volatility premium as well as incorporating exposures to the market, value, and small
size premia.
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The material contained in this document is for informational purposes only. It is not intended as an offer or a solicitation for the purchase and/or sale of any security, derivative,
commodity, or financial instrument, nor is it advice or a recommendation to enter into any transaction. Research results relate only to a hypothetical model of past performance (i.e.,
a simulation) and not to actual results or historical data of any asset management product. Hypothetical investor accounts depicted are not representative of actual client accounts.
No allowance has been made for trading costs or management fees, which would reduce investment performance. Actual investment results will differ. Simulated data may have
under- or over- compensated for the impact, if any, of certain market factors. Simulated returns may not reflect the impact that material economic and market factors might have
had on the advisor's decision-making if the advisor were actually managing clients’ money. Simulated data is subject to the fact that it is designed with the benefit of hindsight.
Simulated returns carry the risk that actual performance is not as depicted due to inaccurate predictive modeling. Simulated returns cannot predict how an investment strategy will
perform in the future. Simulated returns should not be considered indicative of the skill of the advisor. Investors may experience loss of all or some of their investment. Index returns
represent back tested performance based on rules used in the creation of the index, are not a guarantee of future performance, and are not indicative of any specific investment.
Indexes are not managed investment products and cannot be invested in directly. This material is based on information that is considered to be reliable, but Research Affiliates, LLC
(“RA") and its related entities (collectively “Research Affiliates”) make this information available on an “as is” basis without a duty to update, make warranties, express or implied,
regarding the accuracy of the information contained herein. Research Affiliates is not responsible for any errors or omissions or for results obtained from the use of this information.

Nothing contained in this material is intended to constitute legal, tax, securities, financial or investment advice, nor an opinion regarding the appropriateness of any investment. The
information contained in this material should not be acted upon without obtaining advice from a registered professional. RA is an investment adviser registered under the Investment
Advisers Act of 1940 with the U.S. Securities and Exchange Commission (SEC). Our registration as an investment adviser does not imply a certain level of skill or training. RA is not a
broker-dealer and does not effect transactions in securities.

Investors should be aware of the risks associated with data sources and quantitative processes used to create the content contained herein or the investment management process.
Errors may exist in data acquired from third party vendors, the construction or coding of indices or model portfolios, and the construction of the spreadsheets, results or information
provided. Research Affiliates takes reasonable steps to eliminate or mitigate errors and to identify data and process errors, so as to minimize the potential impact of such errors;
however, Research Affiliates cannot guarantee that such errors will not occur. Use of this material is conditioned upon, and evidence of, the user's full release of Research Affiliates
from any liability or responsibility for any damages that may result from any errors herein.

The trademarks Fundamental Index™, RAFI™, Research Affiliates Equity™, RAE™, and the Research Affiliates™ trademark and corporate name and all related logos are the
exclusive intellectual property of RA and in some cases are registered trademarks in the U.S. and other countries. Various features of the Fundamental Index methodology, including
an accounting data-based non-capitalization data processing system and method for creating and weighting an index of securities, are protected by various patents of RA. (See
applicable US Patents, Patent Publications and protected trademarks located at https.//www.researchaffiliates.com/legal/disclosures#patent-trademarks-and-copyrights, which
are fully incorporated herein.) Any use of these trademarks, logos, or patented methodologies without the prior written permission of RA is expressly prohibited. RA reserves the right
to take any and all necessary action to preserve all of its rights, title, and interest in and to these marks and patents.

The views and opinions expressed are those of the author and not necessarily those of RA. The opinions are subject to change without notice.
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